INTRODUCTION
Pearl millet is described as one of the most important cereal in the Sahel and the Northern Sudan, and the second most important cereals in the Southern Sudan and Northern Guinea and third most important in the Southern Guinea Savanna region. In Nigeria, the yield of pear millet has declined. The decline in yield is attributed to low fertility status of the soil resulting from continuous cropping, incidence of pests and unfavorable weather resulting to uncertainty in planting opportunities (Odo and Bibinu, 1998) . In recent times, many soil fertility improvement techniques have been recommended, which included adoption of appropriate and adequate fertility packages involving the use of organic and inorganic fertilizer as well as planting at the right time. Combined application of organic manure with inorganic fertilizer reduces the quantities of both required (Parr et al., 1990) .
Previous studies demonstrated significant effect of combined application of organic and inorganic fertilizer as *Corresponding author. E-mail: agber_philip@yahoo.com.
well as time of application on growth performance and yields of maize and other crops and soil nutrients (Norwal and Antil 2005) . There is paucity of information as regards pearl millet performance to combined application of organic manure and inorganic fertilizer and time of planting in Makurdi, Nigeria. Hence, the objective of this study was to investigate the effect of application of varying combinations of poultry manure (organic manure) and NPK fertilizer (inorganic fertilizer), and early as well as late planting periods on growth performance and yield of pearl millet in Makurdi, Nigeria.
MATERIALS AND METHODS

Experimental site
The field experiment was conducted at the Teaching and Research Farm of the University of Agriculture Makurdi during the 2008 and 2009 cropping season. Makurdi falls within latitude 7° 41' N and longitude 8° 37' E at an elevation of about 97 m above sea level in the Southern Guinea Savanna agro ecological zone of Nigeria, and has two distinct seasons; wet and dry; the wet seasons starts from April and end in October, with mean annual rainfall of 1250 mm and mean temperature of 28°C (Idoga et al., 2005) . The textural class of the soil is sandy loam and it is generally coarse textured especially in the surface horizons and well to moderately drain.
Experimental treatments and design
The experiment consisted of ten fertilizer treatments and two planting periods as follows: (1) The treatments were laid out in a randomized complete block design (RCBD) and replicated three times. The land was cleared and ridges constructed at a spacing of 1.0 m apart. The area of land used for the experiment measured 1861.5 m 2 , whereas the individual plots measured 25 m 2 each. Poultry manure (dry) was evenly spread on appropriate plots and worked into the soil during tillage. The manure was allowed to decompose two weeks before planting (WBP). The inorganic fertilizer was applied two weeks after planting (WAP). Five seeds of millet were planted per hole at a spacing of 0.75 × 1.0 m and were later thinned to two seedlings per hole at two weeks after planting, giving a plant population of 26,667 stands per hectare. Planting was carried out in April (early planting) and in August (late planting). Weeding was done at 2 and 7 WAP in each of the cropping year.
Plant height and leaf area were collected at 3, 6, 9 and 12 WAP while panicle length and seed weight were measured at harvest. Heights of the plants were measured using a measuring tape. Four plants were randomly selected in each plot and the mean height was recorded as the representative height for each plot. Leaves from four plants were selected for the determination of leaf area using a measuring tape, the length and width of the leaf were obtained and leaf area calculated as the product of the length and width. The panicle lengths of four randomly selected plants were measured using a measuring tape at harvest. Grain yield per plot was measured using a weighing balance.
Before planting in 2008, surface (0 to 15 cm) soil samples were collected from 20 points and bulked. The soil sample was analyzed (measured) for the following: the pH was determined both in water (1:2) and in 0.01 calcium chloride (CaCl2) solution (1:2). Particle size distribution was determined by the hydrometer method. Total nitrogen was determined by macro-Kjeldahl method (Black, 1965) . The organic carbon was determined using Walkley and Black (1934) method, and phosphorus (P) by Bray-1 procedure (Bray and Kutz, 1945) . The exchangeable bases: calcium (Ca), potassium (K), magnesium (Mg) and sodium (Na) were determined using the titration method (Black, 1965) . The effective cation exchange capacity (ECEC) was calculated as the sum of the exchangeable bases (Black, 1965) . Chemical analysis of poultry manure (dry) used for the experiment was also carried out.
Crop data collected were subjected to regression and analysis of variance and the means that were statistically different were separated using Fisher's least significant difference (F-LSD) (Obi, 1986) .
RESULTS AND DISCUSSION
Soil properties of the study site
Data summarizing the properties of soil as well as that of the poultry manure used for the field study are shown in Table 1 . The soil of the experimental site was sandy loam. The soil was adequate in pH (6.4), low cation exchange capacity (2.09) and high available phosphorus. The values for total N and organic matter all fall within the critical low range in soils of southern guinea savanna (Donahue et al., 1990) . With low N, organic matter and low CEC, it is obvious that the soil is inherently low in fertility and therefore, expected to exhibit response to fertilizer application. With this result notwithstanding, the soil was considered suitable for cultivation of millet which according to Onwueme and Sinha (1991) , can be grown on all types of soil and does not strikingly respond to fertilizer treatment. Table 2 presents the main effect of time of planting and fertilizer application on leaf area of pear millet. Late planted millet produced significantly lower leaf area than early planted millet in 2008 and 2009 cropping seasons. Paired t-test analysis showed significant year effect at three weeks after planting in which year 2008 produced higher leaf area than year 2009. Application of NPK 80:50:50 + 3.0 tonnes of poultry manure per hectare (T 10 ) produced plants with higher leaf area during the two cropping seasons from six to nine weeks after planting. This is an indication that nutrient from poultry manure and inorganic fertilizer was effectively utilized by millet. However, the performance of T 10 was statistically the same as application of NPK 80:50:50 + 1.5 tonnes of PM per hectare (T 9 ) and NPK 80:50:50 (T 8 ) at all intervals was considered. The lowest leaf area was obtained from the controlled treatment (T 1 ) in both years. Interaction effect between time of planting and fertilizer rate was only significant (P < 0.005) at 3 and 9 WAP in 2008 cropping season (Table 3) . Application of NPK 60:30:30 and NPK 80:50:50 + 3.0 tonnes poultry manure per hectare to early millet planting significantly produced higher leaf area than other treatments.
Response of pear millet to time of planting and fertilizer application
Leaf area
Plant height
Main effect of time of planting and fertilizer application on height of pearl millet is presented in Table 4 . Early planted millet gave significantly taller plants than late planted pear millet in 2008 and 2009 cropping seasons. Paired t-test analysis indicates a significant year effect at 9 and 12 weeks after planting. The tallest plants were obtained from application of NPK 80:50:50 + 3.0 tonnes of PM per hectare. This showed that pearl millet was able to efficiently utilize nutrients in the combined application of poultry manure and NPK fertilizer. However, application of NPK 80:50:50 + 1.5 tonnes of PM per hectare and NPK 80:50:50 to millet gave plants heights that were statistically the same. The shortest plant height was obtained from the control treatment (T 1 ). These observations agreed with that of Awodun et al. (2007) that leaf area, plant height and grain yield of pepper were significantly increased with application of organic fertilizer enriched with inorganic fertilizer in south western Nigeria. Effect of time of planting and fertilizer application on panicle length and grain yield of millet Table 6 shows the main effect of time of planting and fertilizer application on panicle length and grain yield of pearl millet. Early planted millet produced significantly (< 0.005) higher panicle length both in 2008 and 2009 than late planted period. Similarly, grain yield was significantly higher when pearl millet was planted early. In terms of panicle length, year 2008 performed significantly better than year 2009. Significant year effect was however not observed with respect to grain yield. Application of NPK 60:30:30 gave higher grain yield compared to other treatments. This showed that although pearl millet was able to efficiently utilize nutrients in the combined application of poultry manure and NPK fertilizer, this does not go on indefinitely. The low grain yield recorded with application of NPK 60:30:30 + 3.0 t/ha, NPK 80:50:50, NPK 80:50:50 + 1.5 t/ha and NPK 80:50:50 + 3.0 tonnes poultry manure can be attributed to "excess" N., oversupply of which often result to excessive vegetative or foliar growth at the expense of reproductive development, thereby affecting the grain yield. This phenomenon has been reported by several authors (Plaster, 1992; Brady and Well, 2007; Agbede et al., 2008) . Interaction effect was only significant with respect to panicle length in 2009 (Table 7) . Correlation analysis between leaf area and other crop parameters show that leaf area of millet at 3 WAP correlated positively and significantly with all plant parameters evaluated. Plant height of millet at 3 weeks after planting correlated positively and significantly with grain yield and leaf area at all intervals. There was no significant correlation between plant height of millet at 3 WAP and panicle length of millet. However, a positive and significant correlation existed between plant height and panicle length of millet at 6, 9 and 12 weeks after planting. The correlation analysis also showed negative correlation between grain yield and panicle length of millet. This may be due to the fact that panicle length of pearl milletdoes not strikingly respond to fertilizer application (Table 8) .
Conclusion
The influence of time of planting and fertilizer application on growth and yield of pearl millet was studied at the Teaching and Research Farm of the University of Agriculture Makurdi, Benue State, Nigeria. The experiment was a 10 × 2 randomized complete block design 
